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Systems Study Guide - SY1

1. The T-1 has 3 crewmembers:  pilot, copilot, and jump seat.  Crew members are permitted in all phases of flight

2. There are 4 passenger seats.

3. T-1 crosswind limits are:  dry - 25 kts, wet  - 15 kts, icy - 10 kts

4. The high compressor (N2 or impeller) is driven by a single stage high turbine

5. The low compressor (N1 or fan) is driven by the last two turbines

6. The N2 shaft drives the AGB (Accessory Gear Box).

7. Max Continuos Thrust (MCT) limits ITT (680)

8. Oil system malfunctions - undesirable vs critical

· Undesirable - land as soon as practical - not good, but can still fly

· Oil pressure between 40 to 60 psi at N2 60%

· Critical - land as soon as possible - must take immediate action

· Oil pressure below 40 psi at N2 60% - shut down engine

9. Oil temperature vs oil pressure.  Temperature is on the left in °C and pressure is on the right in psi.  

· Oil pressure 

· Normal limits (above 60% N2) is 60 to 83 psi.  

· During cold starts oil pressure between 83 to 95 psi limited to 90 seconds.

· A minimum oil pressure of 40 psi after attaining idle.

· Oil temperature

· Capable of 10° to 121°

· Max transient limit 135°, 121° to 135° for 15 min max

· Idle -40° to 121

· start -40°

10. Order of engine gages & effects of EFC failure.  The EFC tweaks the fuel to increase performance by adding fuel.  If it fails you loose:  synchronization (right is slaved to the left), loss of thrust due to loss of fuel, increase in oil temperature because of decreased fuel flow over oil cooler, and loss of bleed valve control which may lead to compressor stall.
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11. 3 EP problems with EFC in landing or go around

1) If fixate on low engine will over speed other engine

2) If fixate on high engine will under speed other engine

3) If resetting EFC switch, retard throttle to not over speed engine what EFC kicks back on

12. Anti-ice light 

· Engine anti-ice light illuminates if engine temp in nacelle drops below 120°F

· Turn anti-ice on if < 8°C, visible moisture or < 4°C dew point spread

· Don't turn on anti-ice if > 10°C

13. To reduce oil temperature, increase throttles.  This increases fuel flow which pulls heat away from the oil cooler.

14. Fever check - Fluctuating fuel flow, erratic engine operation, engine vibrations, excessive ITT, engine roughness, and visual indications.

15. Engine fire

· Indications - Engine fire switch light illuminates, aural fire sounds (can be silenced by pushing ENG FIRE BELL OFF button), FEVER indications, if fire circuit fails continue to investigate for fire and continue with the bold face.

· Master test - select L or R FIRE DET

· If functional: Engine fire switch light illuminates, aural fire sounds, master test GO illuminated in overhead panel.

· If faulty: Engine fire switch light does not illuminates, master test NO GO illuminated in overhead panel, Master Warning Reset switch illuminates, FIRE DET FAIL annunciator illuminates.

· Pushing ENG FIRE switch light - shuts off fuel and hydraulic valves, generator tripped offline, arms both halon bottles.

16. Standby power light arm vs on
· Arm indicates that the standby battery is ready

· ON indicates power is being drawn from the standby battery to power standby bus

17. GCU (generator control unit) controls:  both engines share equal load (or also referred to as operating in parallel), cuts off generator if output exceeds limits, cuts off generator if fault occurs, and isolates generator if reverse current conditions occur.

18. Switches - location and function

· Generator Reset L & R Switches  - Overhead Panel and controls generator relays (isolates, resets or normal operation) and GCU

· Master L & R Generator Switches  - Overhead Panel.  Norm - powers main and emergency buses.  EMER - powers only emergency bus

· Battery switch  - Overhead Panel and controls the battery, external power and battery tie-in relays

· DC voltage selector - Overhead Panel and selects what (battery, L or R generator) is read in volt meter

· AC volt meter - Aft Circuit Breaker Panel and selects which inverter voltage is displayed

· Inverter switch  - Overhead Panel and allows DC power to energize the respective inverter

· Inverter Selector Switch  - Main Circuit Breaker Panel and selects which inverter is used to power the primary and secondary AC busses

· Emergency pitch switch  - Center Panel and allows to trim the aircraft with the battery in EMER or duel generator failure or trim switch in emergency.

19. During duel generator failure is all trim control lost?  False, because emergency pitch trim still works.

20. Where is L & R electrical system, 2nd tied?   LH & RH load bus tie, charge bus

21. Important battery voltages:  22V - voltage needed to start engines, 24V - voltage of battery, 28V - voltage of system and recharging batteries

22. Engine anti-ice - P3 bleed air always goes to inlet cone, and when selected - engine nacelle and inner stator veins

23. The compressor inlet cone prevents disturbed air from entering the primary gas path (the core)

24. What are the different fuel pumps & what do they do?  

· Jet - self-priming flow that takes excess fuel from Pressure Relief and Ejector Valve and cycles it back to the wing tank to provide fuel pressure through the motive flow line.

· The boost pump is in the wing tank and is used to provide fuel under pressure if the motive flow line fails to provide 5 ± 0.5 psi.  It closes a valve in the motive flow line to prevent fuel from being pumped back into the wing tank

· The engine driven fuel pump is in the AGB and provides high pressure fuel to the engine.

25. The HMU (hydromechanical metering unit) is comprised of the PL Rotary Valve and the Pc servo.  It operates to provide the primary fuel schedule.  With the throttles at idle and compressor discharge pressure of 40 psi or greater, a Pc servo window begins to open, providing additional fuel.

· What path does air take through the engine?

· What path does gas take through the engine?

26. Indications of single engine generator failure 

· GCU trips generator offline isolating it from the system.  Get MASTER CAUTION and L or R GEN OFF.  Check overhead panel for both amps and volts.  The other generator is carrying the entire load.  Must maintain 280 amps between 32,500 to 41,000 ft and 400 amps below 32,500 ft.

27. Dual generator failure - try to reset generator, battery and MASTER L & R GEN switches (redundant) to emergency to use the battery to power emergency and standby busses while isolating the generators and main busses.

28. Failure of emergency bus feed circuit 

Indications


Batt FDR fail Light
Emergency FDR Fail
Batt Cut Off
Master Caution

Prot Unit Fails
X




Emer Feed Line Fails
X
X

X

Ground Fault
X
X
X
X

A separate EP:  Emer bus FDR Circuit Breaker Fails - primary indications are Master Caution light, Emergency FDR Fail light, and Batt FDR fail Light.  Secondary - circuit breaker popped.

29. The primary power feed to emergency bus is through the emergency feed line.  The secondary is through the LH Load Bus.  The emergency bus tie relay and the emergency bus power relay are tied together to make sure that only one provides power to the emergency bus.

30. The MASTER CAUTION and INV #1 or #2 FAIL will illuminate during an inverter failure.  To confirm this check the AC voltmeter on the Aft Circuit Breaker Panel.

31. AC volt select meter is on the Aft Circuit Breaker Panel and is used to select which inverter voltage is displayed.  Typically NO.1 INV - 115V.

32. The Inverter selector switch is normally guarded to AUTO, where inverter #1 powers the Primary AC Bus, and if it fails, then the #2 inverter will automatically power the Primary AC Bus.  If #1 is selected, #1 will only power the Primary AC Bus, if it fails #2 will still power the Secondary AC Bus. If #2 is selected, #2 will only power the Primary AC Bus, if it fails #1 will still power the Secondary AC Bus

33. Fuel cross feed during electrical fire (Dash 1 - 3-19)

· If under single engine operation, discontinue crossfeeding to prevent loss of thrust and possible loss of the operative engine.

· If both engines are operating, discontinue crossfeeding to prevent possible reduction of thrust

